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Abstract 
Construction industries consume more energy resources than necessary. it is essential to establish a management 
system with all pollution problems resolved to construct green buildings. By applying the theory of whole life cycle, 
this paper divides the whole process of construction into four sub-phases, which will also be subdivided into more 
concrete working procedures. Based on this, a systematic framework is promoted for the green management of the 
construction, especially and creatively, considering the green aims as important as the traditional three aims-“quality 
aim, schedule aim and cost aim”. This framework, adhering to the integration idea-“customers first, whole optimal”, 
regards the green control and workflow as an organic whole in order to build green, sustainable and healthy 
architecture, and then provide a perfect guide and reference to the green management.  
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1.  Introduction 
Building have an enormous and continuously increasing impact on the environment, using about 40% 
of natural resources extracted in industrialized countries[1], consuming nearly 70% of electricity and 12% 
of potable water[2], and producing between 45% and 65% of the waste disposed in landfills[3]. Moreover, 
they are responsible for a large amount of harmful emissions, accounting for 30% of greenhouse gases 
due to their operation[3-5]. In order to address these problems, green management system should be 
established during the Whole Process of construction, which is not only the inevitable trend in the 
existence and development of construction industry, but also the essential requirement of sustainable 
development 
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Since the 80 years of last century, investigations on the green management have received close 
concern from many countries, which aims at reducing pollution problems, improving energy and 
resources efficiency, realizing harmonious development between architecture and environment. However, 
nowadays the progress of green management in the construction industry is not optimistic. Lacking of 
integrated and specific green management system is one of the most important reasons. So it is significant 
to regard green control as important as quality control, time control and cost control by establishing a 
green management system, which take measures on the whole process of construction.  
2. Green management of the onstruction in whole process 
Green management of the construction must adopt measures in the whole process to reduce 
environmental pollutions and save resources, including the energy, the land, the water and the materials, 
whose objective is not only to provide users with a comfortable and healthy building, but also to meet the 
requirements of sustainable development. The essence of the Green management system can be 
summarized as “customers first, whole optimal”. 
2.1 Principle Of “Customers First” 
Customer-oriented is a particular characteristics of Green Management, and the manager must pay 
more attention to the customers, including their requirements, preferences and the impacts of the 
construction, that is to say the customers is the first. Customers are not only including the users, but also 
involving the natural environment. The ending product should provide comfortable and healthy indoor 
environment and beautiful outdoor environment; and for buildings have always broken natural 
environment, an objective of green management is to minimize the negative effects that constructions on 
the natural environment, what’s more, the manager should try to translate the negative effects into 
positive effects. ”The customer first” is shown in figure 1. 
Fig.1 ”The customers first” chart 
2.2 Whole Optimal 
Green management pursue the maximization of architecture’s long-term green benefits, which makes 
whole life cycle negative effects on natural environment minimum, by considering all things, such as 
programming, design, building, rebuilding and discarding. Therefore, before making decisions in each 
phase, decision-maker should fully consider the impacts that will bring to the downstream phases. The 
whole optimal chart is shown in figure 2. 
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Fig.2 The whole optimal chart 
3. The flow of green management during each process 
Generally speaking, the green management on the whole life of construction can be classified into four 
phases, which are conception -making, preparing, constructing and ending. In practice, the range of green 
management during each phase could be defined according to the requirements of sustainable 
development, combined with the policies and workflow of the phase.  
3.1 Green Management of the Conception-making Phase 
The processes performed during conception-making phase are to define a new project or a new phase 
of an existing project by authorization to start the project or phase. According to the integrated principle-
“customers first, whole optimal”, green management of the conception-making phase can be divide into 
four parts. First of all, environmental impacts analysis for the proposed project should be made, an 
evaluation standard can be established by owners, but it should be not less than the corresponding 
evaluation criteria for the Green Building; Secondly, making a choice from the feasible schemes 
considering of the environmental impacts assessment, which plays significant role in owner’s decision-
making, design, constructing, Operation and maintenance; Thirdly, those processes required to establish 
the scope of project, refine the objectives and evaluation criteria of green management, which is more 
professional and scientific than the previous ones. Thesecriteria should fully reflect true construction 
condition, combining the requirement of the user and the natural environment. Fourthly, green 
management program method should be developed, which includes the organization, division of 
responsibilities, monitoring procedures, rewards and punishment system. 
3.2 Green Management of the Preparing phase  
Those processes of preparing phase performed to define the course of action required to attain the 
objectives that the project was undertaken to achieve. It is not only an extension of the conception-making 
phase, but also the basis for the Constructing phase. Before making decisions on this phase, the manager 
should have fully considered the impacts on the green management of the downstream phases. In general, 
there are two aspects deserve special attention, on the one hand is to select qualified design unit and 
construction unit, the one which has participate in green building should be given prior consideration; on 
the other hand is to invite experienced construction unit and Operation and maintenance unit to participate 
in the green design, and their suggestions should be taken into consideration in order to achieve the 
optimal green goal on the whole life cycle. 
W1 W2
W1:impacts to the environment 
W2:the downstream phases’ impacts to the environment 
W: whole impacts to the environment            
W= min(W1 + W2 )
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3.3 Green Management of the Constructing phase 
Those processes performed during constructing phase performed to complete the work defined in the 
project management plan to satisfy the project specifications. A lot of resources consumed and most 
pollution problems generated during the constructing phase, so the green control of this phase has a 
significant influence on the realizing of green goals. First, the construction unit should establish 
mechanism for the green management; Second, developing the prevention and control measures for the 
pollution problems that maybe arise in the processes of construction; Third, developing scientific, 
reasonable plan to make full use of energy and resource; Fourth, the supervision unit should track, review, 
regulate and inspect the progress and performance of the construction on behalf of the interests of owners, 
especially for the selection of green materials and the prevention for the pollution. 
3.4 Green Management of the Ending Phase 
The ending phase is the longest stage of the whole life-cycle, approximately 80 percent energy 
consumption occurs during this phase, so saving energy and improving energy efficiency play a crucial 
role in the green management of the ending phase. The operators should establish an operation and 
maintenance network platform, reduce the daily energy consumption and train the user to develop 
environment habits. 
4. Conclusions 
During the whole life cycle of a construction project, plenty of environmental problems will be created. 
Based on the theory of the whole cycle, this paper developed a systematic framework for the green 
management during the Conception-making Phase, Preparing phase, Constructing phase and Ending 
Phase, to minimize the negative effects that constructions on the natural environment. Attached drawing 1 
shows the general framework chart during the whole process of the construction. This framework system, 
with powerful operateability, better realizes the idea of integration, and thus provides a perfect guide and 
a reference to practical work. 
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Attached drawing 1: The framework chart of green management in Whole Process 
